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（Phaeodactylum tricornutum Bohlin，CCMP632）和假微型海链藻（Thalassiosira 







加，三角褐指藻胞内尿素总量先增后减，在第 6d 达到 大值 8.5μmol/L，为初始






酶（GS）获得 大酶活的时间依次延后，其 大酶活性的时间点分别为 9:00、 





















了尿素循环 ARG/Urease/ASS 和 ASS 的酶活性，对硅藻尿素循环起抑制作用。 
6) 酶抑制剂实验结果显示，酶反应过程及培养基中加入 PPD 均可抑制三角
褐指藻的 Urease 酶活性，加入 L-Norvaline 可以抑制 ARG 和 ASS 酶活性，且培
























In 2004, the first marine diatom Thalassiosira pseudonana gene sequence to be 
deciphered. Armbrust, et al. revealed that the diatom contain a complete urea cycle 
gene by analysed, which is the first discovery in marine phytoplankton. This finding 
was subsequently also confirmed in Phaeodactylum tricornutum’s gene sequence.  
In this paper, based on urea cycle of the marine diatom, the intercellular and 
extercellular urea level of P. tricornutum and T. pseudonana under different 
conditions were investigated. The activity of the key enzyme in urea cycle and amino 
acid content in marine diatom were studied during growth cycle and daily cycle. Our 
results contributed to the further understanding of urea cycle in marine diatoms. The 
main results are as follows: 
1) Our results verified the existence of diatom urea cycle, and showed 
synchronization between urea production and cell density. The intracellular urea 
concentration increased at the early stage, and reached highest concentration 
(8.5μmol/L) at 6 days, which was 17 times than initial concentration. At the same 
time the extercellular urea also reached its highest concentration. The intracellular 
urea concentration of cell decreased and kept a stable level (0.7μmol/109cells), and the 
extercellular urea concentration of cell also kept steady (0.1μmol/109cells). 
2) Our results showed that light played a positive role in urea cycle of diatom. 
Light stimulated the urea cycle, and the time of maximum Urease, ARG, ASS and GS 
activity were 9:00, 12:00, 15:00 and 15:00. And L:D (24:0) is beneficial to the 
accumulation of the intracellular urea. 
3) The effect of temperature on the intercellular and extercellular urea 
concentration of P. tricornutum showed that lower temperature (18℃) was conducive 
to the accumulation of the intracellular urea, while the higher temperature (24℃) 
delayed. 
4) NH4+, nitrogen deficiency could contribute to the accumulation of the 
intracellular urea. With urea as a nitrogen source, P. tricornutum have higher urease 
















5) The results of enzyme activity also demonstrated the presence of urea cycle in 
diatom. The lack of silicon decreased ARG activity in the urea cycle and phosphorus 
deficiency decreased ASS activity. The deletion of silicon and phosphorus played a 
part inhibition role on the urea cycle of diatom.  
6) PPD could inhibit urease activity; L-norvaline could inhibit the activity of 
ARG and ASS, and inhibited ASS activity in pre-cultured, in last-culture inhibited 
ARG activity.  
7) The results of urea concentration, enzyme activity and amino acid at different 
growth of P. tricornutum are interrelated. 2-4d, the concentration of amino acid, ASS 
and urease activity decreased, while GS activity increased. 6d, ASS and ARG activity 
increased, and urease activity continued to decrease. The concentration of amino acid 
decreased, and the intracellular urea concentration increased. 8-12d, the changes of 
enzyme activity was not obvious, and the concentration of amino acid or less 
stabilized, intracellular urea content maintained at a relatively stable level. 
 















缩 略 词 
 
DAM: Diacetyl monoxime（二乙酰一肟） 
TSC: Thiosemicarbazide（尿素硫氨脲） 
ASS: Arginiosuccinate synthetase（精氨基琥珀酸合成酶） 
ARG: Arginase（精氨酸酶） 
GS: Glutamine synthetase（谷氨酰胺合成酶） 
DTT: Dithiothreitol（二硫苏糖醇） 
Asp: Aspartic acid（天冬氨酸） 
Arg: Argnine（精氨酸） 
Glu: Glutamic acid（谷氨酸） 
His: Histidine（组氨酸）     
PMSF: Phenylmethanesulfonyl fluorid（苯甲基磺酰氟） 
Tris: Hydroxymethyl methane（三羟甲基氨基甲烷） 
PVP: Polyvinylpyrrolidone（聚乙烯吡咯烷酮） 
PPD: Phenylphosphonic diamide（苯基磷酰二胺） 
HEPES: 4-(2-hydroxyerhyl)piperazine-1-erhanesulfonic acid（4-羟乙基哌嗪乙磺酸） 
CHES: 2-(Cyclohexylamino) ethanesulfonic acid（2-(环己胺基)乙烷磺酸） 























20%，占海洋初级生产力的 40%（Nelson et al. 1995），是生物地球化学循环中多
种重要生源要素的固定者，其在全球碳循环中的作用可媲美热带雨林（徐继荣等 


























































66%和 80%以上（郑爱榕等 2001；赵夕旦等 1998；王先伟等 2003）。近 40 年来，
全球对氮肥的滥用已经造成了河口和沿岸海区尿素含量激增 100 倍以上，这也被
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